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The following claim amendments were submitted with the Preliminary Amendment of November 
3, 2004 and are included here as a matter of convenience. 

Amendments to the Claims 

1 . (Cancel) An apparatus for the monitoring and control of the combustion process in 
combustion zone of a burner assembly of a combustion system, the apparatus 
comprising: 

a combustion system comprising a fuel nozzle having a first and second end and an 
outer shell in fluid communication with the fuel nozzle second end. wherein the outer 
shell defines a combustion chamber, 

a means for supplying a hvdrocarbon-based f uel to the fuel nozzle at a rate; 

a means for supplying an oxidizer to the fuel nozzle at a rate; 

a means for igniting the hydrocarbon-based fuel and oxidizer thereby initiating the 

combustion process, the products of which comprises hydrocarbon ions; 

a sensor positioned within the combustion system, said sensor including a first electrode 

and a second electrode in spaced-apart relationship of the first electrode, wherein at 

least a portion jof the combustion process takes place between the first and second 

electrodes; 

a means for applying a voltage between the first and second electrodes; and 
a means for detenmining the magnitude of a current between the first and second 
electrodes. 

17. (New -Replaces Cancelled Claim 1} An apparatus for the reaMime monitoring and 
control of the combustion process in the combustion zone of a bumer assembly of a 
combustion system, the apparatus comprising: 

flow-through combustion means having upstream and downstream end portions in fluid 

communication; 

said upstream end portion having at least one fuel mixing chamber including fuel 
supplying means for supplying a hydrocarbon fuel at a first rate and oxidizer supplying 
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means for supplying an oxidizer at a second rate in flow-through communication with 
said downstream end portion; 

combustion means disposed in said downstream end portions including an outer shell 
having a fuel nozzle, having upstream and downstream portions, disposed therein 
downstream from and in flow-through communication with said fuel mixing chamber; 

a means for initiating the combustion process with the hydrocarbon fuel and oxidizer to 
maintain a combustion flame plume during operation of the combustion burner 
assembly, wherein the products of combustion include hydrocarbon ions; 

a sensor positioned within the combustion means, said sensor including a first electrode 
and a second electrode in axially spaced-apart relation to provide for flame plume, 
wherein a portion of the flame plume is disposed between the first and second 
electrodes; 

means for applying a predetermined voltage between the first and second electrodes; 

and 

means for detemriining the magnitude of the current between first and second electrodes 
to selectively measure the concentration of hydrocarbon ions in said flame plume, 

2. (Currently Amended) The apparatus of claim 417 wherein the said sensor first electrode is 

centered in the fuel nozzle adjacent to the second end, 

3. (Currently Amended) The apparatus of claim + 17, wherein the second electrode is radially 
outward of the first electrode. 

4. (Currently Amended) The apparatus of claim 3, wherein the sensor second electrode is part 

of the outer shell and the outer shell is electrically insulated from the secon d end 
downstream portion of the nozzle. 
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5. (Currently Amended) The apparatus for the monitoring and control of the combustion 

process of claim 4 17, wherein the nozzle is a lean premix fuel combustion nozzle. 

6. (Currently Amended) The apparatus of claim 4 17, wherein said first and second electrodes 

are spaced apart and insulated by a ceramic material. 

7. (Currently Amended ) The apparatus of claim 4 17, wherein said a fuel suDPlvI ng means 
means for supplying a hydrocarbon-based fuel to the fuel nozzle at a first- rate that is 
electronically coupled to said means to determine the magnitude of the current between the 
first and second electrodes. 

a. (Currently Amended) The apparatus of claim 4 17 wherein the first and second electrodes 
are located within the combustion chamber. 

9. (Currently amended) The apparatus of claim 4 17 wherein the rate of supply of the 
hydrocarbon-based fuel to the nozzle and the rate of supply of oxidizer to the nozzle is 
maintained at about a constant level, wherein a decrease in the magnitude of the current 
indicates the movement of the combustion process away from the first electrode. 

10. (Currently Amended) The apparatus of claim 4 17, wherein the change in the magnitude of 
the cunrent is proportional to the change in the amount of hydrocarbon ions in the combustion 
process. 

11. (Cancelled) 

1 8. (New- Replaces Cancelled Claim 1 1 ) A apparatus for the real-time monitoring and 
control of the combustion pnDoess in combustion zone of a lean premix burner of a combustion 
system, the system comprising: 

5 flow-through combustion means having upstream and downstream end portions in fluid 
communication; 
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said upstream end portion having at least one fuel mixing chamber including fuel 
supplying means for supplying a hydrocarbon fuel at a first rate and oxidizer supplying 
10 means for supplying an oxidizer at a second rate In flow-through communication with 
said downstream end portion; 

combustion means disposed in said downstream end portions including an outer shell 
having a lean premix fuel nozzle, having upstream and downstream portions, disposed 
15 therein downstream from and in flow-through communication with said fuel mixing 
chamber and a center body surounded by the nozzle; 

a means for initiating the combustion process of the hydrocarbon fuel and oxidizer to 
maintain a combustion flame plume during operation of the combustion bumer 
20 assembly, wherein the products of combustion include hydrocarbon ions; 

a sensor positioned within the combustion means, said sensor including a first electrode 
and a second electrode in axially spaced-apart relation to provide for flame plume, 
wherein a portion of the flame plume is disposed between the first and second 
25 electrodes, wherein said sensor first electrode is centered in the lean premix nozzle 
center body; 

means for applying a voltage between the first and second electrodes; and 

means for determining the magnitude of the cunrent between said first and second 
electrodes to selectively measure the concentration of hydrocarbon ions in said flame 
plume. 

1 2. (Cancelled) An apparatus for the monitoring and control of the combustion process in 
the combustion zone of the burner of a combustion system, the apparatus comprising: 

a combustion system comprising a fuel nozzle having a first and second end and an outer 
shell in fluid communication with the fuel nozzle second end, wherein the outer shell defines 
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a combustion chamber; 

a means for supplying a hvdrocarbon-based fuel to the fuel nozzle at a rate; 
a means for supplying an o)dclizer to the fuel nozzle at a rate; 
a means for Igniting the hydrocarbon-based fuel and oxidizer thereby initiating the 
combustion process, the products of which comprises hydrocarbon ions; 

a sensor positioned within the combustion system, said sensor including a first electrode 
and a second electrode in spaced-apart relationship of the first electrode, wherein at 
least a portion of the combustion process takes place between the first and second 
electrodes; 

a means for applying a voltage between the first and second electrodes; 

and a means for determining the change in magnitude of a current between the first and 

second electrodes. 

1 3. (Currently Amended) The apparatus of claim 42 18 wherein the change in magnitude of 
the current between the first and second electrode Identifies the presence of a flame. 

14. (Currently amended) A process for monitoring and control of the combustion process in 
combustion zone of a lean premix burner of a c ombustion system, the process 
comprising: 

5 providing a combustion system comprising a fuel nozzle having a fuel inlet, a gas inlet, 
and an outer shell, wherein at a portion of the outer shell defines a combustion zone and 
a sensor positioned within the combustion system, said sensor including a first electrode 
and a second electrode in spaced-apart relationship of the first electrode, 

10 supplying a hvdrocarbon-based fuel to the fuel nozzle at a first rate; 

supplying an oxidizer to the fuel nozzle at a second rate; 
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mixing the fuel and the oxidizen 

15 

igniting the hydrocarbon-based fuel-oxidizer mixture such that the combustion process 
proceeds, wherein at least a portion of the combustion process takes place between the first 
and second electrodes; 

20 applying a voltage between the first and second electrodes; and 

measuring the magnitude of a current between the first and second electrodes. 

1 5. (Original) The process of claim 14 wherein the first rate at which the fuel is supplied is 

adjusted to maintain the magnitude of the current between the first and second 
electrode at about a constant level. 

16. (Original) The process of claim 14 wherein the second rate at which the oxidizer is supplied 

is adjusted to maintain the current between the first and second electrode at about a 
constant level. 


-7- 


PAGE 8/14* RCVD AT 3/8/2004 4:26:08 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:630 252 2779 ' DURATION (ram-ss):fl346 


MAR 08 2004 15:49 FR I PL DOE CH 


630 252 2779 TO 717038729306 P. 09/14 


S-96.894 

19. (New) A process for monitoring and control of the combustion process in combustion 
zone of a lean premix burner of a combustion system^ the process comprising: 

providing a combustion system comprising a fuel nozzle having a fuel inlet, a gas inlet, 
and an outer shell, wherein at a portion of the outer shell defines a combustion zone and 
a sensor positioned wthin the combustion system, said sensor including a first electrode 
and a second electrode in spaoed-apart relationship of the first electrode, 

supplying a hydrocarbon-based fuel to the fuel nozzle at a first rate; 

supplying an oxidizer to the fuel nozzle at a second rate; 

mixing the fuel and the oxidizer, 

igniting the hvdrocarbon-based fuel-oxidizer mixture such that the combustion process 
proceeds, wherein at least a portion of the combustion process takes place between the first 
and second electrodes; 

applying a voltage between the first and second electrodes; and 

measuring the magnitude of a current between the first and second electrodes 

wherein the second rate at which the oxidizer is supplied is adjusted to maintain the 
current between the first and second electrode at about a c onstant level. 


-8- 


PAGE 9/14 ' RCVD AT 3/8/20O4 4:26:08 PM [Eastern Standard Time] ' SVR:USPT0€FXRF-1/1 * DNIS:8729306 * CSID:630 252 2779 ' DURATION (mm-ss):0346 


